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© Electric double layer capacitor. ' 1 

® An electric double layer capacitor employs a 
paste electrode , between . collector electrodes. The 
paste electrode is compressed under a small load 
because 1 tne* collector electrodes are pressed by 
compression plates in only "an area corresponding to 
the paste electrode. With the paste electrode thus] 
compressed, the internal resistance of the capacitor » 
is reduced and the capacitance of the capacitor is . 
stable. The electric double layer capacitor comprises 
a stack of basic cells or capacitor elements. The 
basic cells are held closely together by a bolt which 
extends through central holes in the basic cells and 
interconnects the compression plates, so that the 
basic cells are compressed under a uniform and 
appropriate pressure. 
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ELECTRIC DOUBLE LAYER CAPACITOR 



BACKGROUND OF THE INVENTION 



1. Held of the Invention: " 4 5 

The present invention { relates to an electric 
double layer capacitor which Jnclud.es a basic cell ; 
or a stack of basic cells each having a carbon 
paste' as a polarized electrode sealed between a > ?o . 
pair of collector electrodes and divided into two 
layers, the polarized electrode beingxompressed ^ 
between the collector - electrodes from outside ■ • - ; = 
thereof. * " , * 

2/ Description of the Prior Art: ' 

Motor vehicles powered by internal combustion o - 
engines, such as automobiles, have a starter motor .20 
for starting the engine, an alternator drivable by the ' 
engine for generating electric energy," and a lead 
storage battery for tern porarily storing the electric 
energy generated by the alternator and supplying 
the stored electric energy to the starter motor when 
the engine' is to be started, 1 or to other electric 
devices. ' x ' *' v ' ^ 

There has - recently/ been- developed 1 a large- 
capacitance capacitor ; of the electric double layer 
type. Some such large-capacitance capacitors find 
use as batteries. Japanese Patent Application No. 
63{1988)-329846 disclosed a motor vehicle power . <' 
supply device in which such a large-capacitance 
capacitor is used to start an internal combustion *. 
engine. - " ' ' ■ * ! 0 r '■ -* " ? r : " ! - * 3S Li 

Fig. 9 of the accompanying drawings shows an . = 
electric double layer capacitor having paste ^elec- ■ * 
trodes. The illustrated electric double layer capaci- 
tor is : disclosed in U.S: -Patent -No. 3,536,936. The ,: 
electric double layer capacitor comprises a single 40. 
basic cell composed of a pair of current collectors J . 

1 of an electron conductor which serves as a pair 
of collector electrodes; a pair of carbon electrodes 

2 made of active carbon particles, a pair of noncon- ^ - 
ductive gaskets 3, : and an isolating plate 4 for ; 45^ 
preventing* electrons- from moving between the 
electrodes 2. -r, r '.rL-;-*i: 

The carbon electrodes '2 are made from a * 
concentrated slurry which is a mixture of powdery > rf 
or particulate active carbon arid an electrolyte. The '" 'iso 
electrolyte has three functions to perform. It serves- 
as an accelerator for ion conduction, ais ion source/ 1 ' ^ 
and a binder for carbon particles. 

In order for an electric double layer capacitor ' M ' 
to be used as a motor vehicle power supply, it has 
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to have, a large capacitance .ranging from 100 to 
150 F (farads), for example. If the necessary ca- 
pacitance is to be achieved with an increased num- 
ber of basic cells, then the capacitor becomes too 
heavy and bulky to be carried on the motor vehicle. 
. It is necessary to increase the size of- a basic cell 
in order to increase ,the ; energy density, i.e.. the 
capacitance per unit volume or the capacitance per 
: unit weight ; , . , 

If: the size of, a basic, cell is increased, the 
surface areas, of the collector, electrodes are also 
increased. Should different pressures be applied to 
the central and peripheral regions of the basic cell 
of the increased size, there, is developed a differen- 
tial pressure between: these different regions. For 
an electric double layer capacitor to have stable 
performance as a power supply, jt is necessary 
that the collector electrodes of the stacked basic 
• cells- be held in contact ,under uniform and suffi- 
ce! ent adhesive forces. . _ 

- The internal resistance of an electric double 
layer capacitor used as a motor vehicle power 
supply should be as low as possible. The internal 
resistance of an electric double layer capacitor is 
greatly affected bythe contact resistance of active 
carbon of the polarized electrodes and the contact 
resistance between the collector electrodes and the 
polarized electrodes. \ Therefore, each basic cell 
should be kept , under, vertical lj pressure in order to 
reduce the internal resistance ( of the, electric double 
layer capacitor.. Conventional .electric double layer 
capacitors require, each, celt to, -be kept under a 
pressure ofiabout 100 kgv;em?:ihough it [depends on 
the size of the electrodes, the size of the particles 

■ of. the carbon material,, or the kind . of, thp electrolyte 
..used. - c. .*u .-. 

;ln ordinary electric^ double Jayer, capacitors, the 
cells are kept under pressure* by, staking in order to 
1 reduce the internal; resistance, thereof. A self-sup- 
porting, capacitor disclosed in. Japanese Laid-Open 
Patent Publication No. 56(1,981 ,^2621, for. example, 
i has an encased structure as* shown in Fig. 10 of 
the accompanying drawings. More specifically, the 
self-supporting capacitor has an .outer case 5 hous- 
ing a first electrode plate , 7 ufroip which a first 
;: electrode terminal .6 extends; vertically upwardly 
- and a second electrode plate .10;, from which a 

■ second electrode terminal 9 extends vertically up- 
k wardly, the second electrode plate, 10 lying below 

-the first electrode plate 7. with an insulating plate 8 
interposed therebetween. :With a certain number of 
basic cells 12. compressed by a reinforcing plate 
11 and accommodated in tfie outer case 5, the 
upper peripheral edge of the outer case 5 is bent 
/ inwardly down against the first electrode plate 7 by 
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staking near the electrode terminals 6, 9. 

The electric double layer capacitor shown in 
Hg. 10 requires each cell to be kept under a 
pressure 1 df ranging from 10 to 30 kg/cm 2 though it 
depends on the size of the electrodes, the size of 
the particles of the carbon material, or the kind of 
the electrolyte used. If the size of an -electric dou- 
ble layer capacitor is so large that its surface area 
is 100 cm 2 or more, then it may be kept under a 
pressure of several tons or higher. 

When an electric double c layer capacitor is 
compressed by staking, the pressure is also im- 
posed on the gasket of each of the cells of- the 
capacitor, therefore, if the pressure applied to a 
• electric double layer capacitor is to - be increased, 
the thickness of the outer case has to be increased 
or otherwise the rigidity of the capacitor has to be 
increased. As a result, the prior electric double 
layer capacitors cannot be large there is certain 
limitation on the overall weight and the cost of 
materials to be 1 used; Furthermore, there are re- 
quired a device for compressing the ceils and also 
a device for retaining the cells by staking, and the 
process of applying a suitable pressure to the cells 
is complex; ° ■ £* 



SUMMARY OF THE INVENTION 



It is ah object ; of the present ^invention to pro- * : 
vide * arTefectric double layer capacitor which in- * 
eludes a ! plurality of basic cells or capacitor ele- : < 
"ments that'earv Easily be compressed/ ' 

' Another object of the present invention is to .• 
provide ;ah electric double layer capacitor in which 
a stack of basic cells or capacitor elements are .. 
compressed urilformly under pressure that, can 
easily be regulated, and the internal resistance can 
be reduced J wfth v: a relatively small *force that is -;■ 
effectively utilized?- ; -i v - " ;- ; 

Still another- -object ( of the present: invention isr ,' 
to provide : an ; electric double layer capacitor ele- -*r 
ment or cell-that may easily be increased in size, . .. 
and a method of manufacturing such an electric v . 
double layer ceil; - : < n -i • - : 

* According" to the- present invention* there is <■. 
provided an electric double layer capacitor .com-^* 
prising at least^bne basic *cell which. comprises a; fi i 
pair of collector electrodes/ the collector; electrodes 
having a respective 1 through holes, a polarized elec- ; ; 
trode constructed of a carbon paste sealed be-;-- 
. tween the collector electrodes ( v and a separator by '\- 
which the polarized j electrode is divided into two ; - 
layers, a pair of plates disposed on opposite sur-s„ 
faces of the collector electrodes, respectively, and 
fastening means interconnecting the plates through , , 
the through holes, for thereby compressing the.- : 



• basic cell- 
According to one aspect of the invention, the 
electric double layer comprises a plurality of basic 
cells stacked together, the plates being disposed 
5 on opposite surfaces of the stacked basic ceils and 
interconnected by the fastening means, thereby 
compressing the stacked basic ceils. 

Even if the basic cells are large in size, it is 
possible to reduce the internal resistance thereof 
70 . by compressing 'the cells under high pressure. The 
basic celis are held .together by the fastening 
means, at the 1 center thereof. The collector elec- 

* trbdes of the. basic -cells are therefore held closely 
against each other, with the result . the electric dou- 

;/5 . ble layer capacitor has a low contact resistance. 

According to another, aspect of the, invention, 
the plates are held in contact with the opposite 
surfaces of the collector electrodes in only an area 
corresponding to the polarized electrode. 
20 Since the basic cells are compressed by the 
plates which are held in contact with the opposite 
- ^surfaces of the collector electrodes in only an area 
corresponding to the. polarized electrode, the inter- 

• r hal resistance of the cells can be reduced under a 
25 ; small load even jf the cells are large in size. 

, Any. desired capacitance pan be obtained by a 
v » .desired -number of; basic celjs stacked together. 
: The ^fastening m^ans, typically a bolt and a nut, 
and : a -collar Lf or usee therewith can De varied in 
30 length depending on the number of basic cells 
: ? t used.jTherefore.-the electric double layer capacitor 
sr. of. desired * capacitance can.be manufactured with 
* - -ease.; • • vs-5- .:. - 

, \- Even if the. stacked basic cells have different 
'35 . internal rresistances,*the toteMnterna!< resistance of 
. the ^electric double layer capacitor can easily be 
. ; .adjusted a while measuring -the internal resistance 
when the basic cells are tightened together by the 
?; fastening -.rrjeans.^ 

\4Q . ;l :.. c iSince the; maximum compressive distortion of 
: U * .the capacitor i$ set by the collar, the basic cells will 
.ivnot-be Jt^oken when the force to tighten .the fasten- 
^ ing means happens to be excessive. 
-ii H - The capacitor is -relatively light in weight be- 
45 ,- v cause : the, basic cells, even if they are large, have 
. .; central thrpugh.hqles. 

c -. } 1 .The ^ejectric double Jayer capacitor of the 
: present , invention v can have a necessary capach 
r »» rvtance vyhen it is. used as a power supply on a 
so motor vehicle. 

t The : above and other objects, features and ad- 
- e yantages.otthe present invention will become more 
/ apparent from the following description when taken 
. in , conjunction with the accompanying drawings in 
55- -which preferred embodiments, of the present inven- 
tion are shown by way of illustrative example. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a partly cross-sectional view of an 

electric double layer capacitor according to an 

embodiment of the present invention; 

Fig. 2 is a perspective view of a basic cell or 

capacitor element of the electric double layer 

capacitor; 

'Fig. 3 is a fragmentary view showing a' junction 
between a pair of electrically insulating collars 
which cover the outer peripheral ^surface of a 
bolt; ; . . . 

Fig. 4 is a cross-sectional view of an electric 
double layer capacitor according to another em- 
bodiment of the present invention; ' 
Fig. 5(a) is a fragmentary cross-sectional view of 

' an electric double layer capacitor according to a 
modification of the capacitor shown in Fig. 4; 
Fig. 5(b) is a fragmentary perspective view of 
the electric double layer capacitor shown in Fig. 
5(a); • / ' ; / I 

Figs. 6(a) through 6(e) are cross-sectional views 
showing successive steps of manufacturing the 
basic cell or capacitor element; ~ '' 
' Fig.. 7 is a cross-sectionai view of an electric 
double layer capacitor according to still another 
embodiment of the pr^serit invention; 
Fig. 8 is a graph showing how the compressive 
displacement and the resistance, of an electric 

; double layer capacitor Vary with' the load applied 
thereto; V * ^ j t / 

Fig. 9 is a cross-sectional view of a conventional 
electric double layer cajiacitpr employing paste 
electrodes; and ]\. \ ' ; , /^'['.' 
Fig. 10 is a cross-sectional view showing a 
conventidnal caused structure of ah electric dou- 
ble layer capaqtpr. ; J 1~ ^ 

DETAILED DESCRIPTION OF THE 1 PREFERRED 
' ' EMBODIMENTS ' c ' 



As shown in Figs. 1 and 2, ah electric double 
layer capacitor 20 according to an embodiment of 
the present, invention comprises a stack of basic 
cells or capacitor elements 30 each jn the 'shape of 
a circular flat body and having a drcular through 
hole 31 at its center.' 

Compression plates 21 are Tdispos^d on the 
upper and lower surfaces/respectively, of the' cell 
stack, the cQmpression plates 21 doubling as elec- 
trode plates pf\the capacitor. The stack of basic 
ceils 30 arid the compression plates 21 are housed 
in a cylindrical outer rase/22 which are held 
against the outer peripheral edges of the basic 
cells 30. and the compression plates 21 . Each of 
the compression plates 21, being a plate for fasten- 



ing the basic ceils 30 in place, is made of a high 
rigid metallic material such as stainless steel, and 
has a capacitor shape identical to the shape of the 
basic cells 30. The compression plates 21 have 

5 respective through holes corresponding to the 
through holes 31 in the basic cells 30;" A bolt 23 
extends through the holes 31 ihthe basic cells 30 
and also the corresponding holes in the compres- 
sion plates 21. The head of the bolt 23 is held 

w against one of the compression plates 21 . whereas 
' ' a nut 24 is threaded over the tip end of the bolt 23 
and held against the other compression' plate 21, 
so that the compression plates 21 are pressed 
toward each other, holding the basic cells 30 in 

75 position therebetween. A collar composed of a pair 
of collar members 25 made of resin or the like is 
inserted into the holes 31 from the opposite sides 

;i ' 'of the capacitor. The collar members 25 electrically 
" isolate the^ outer peripheral surface' of the bolt 23 

20 - from the inner peripheral surfaces of the basic cells 

30 and the compression plates 21. 

^ Each of the basic cells 30 comprises a po- 
larized electrode 33 of carbon paste which is sepa- 
rated into two layers by a separator 32, and a pair 
25 1 of collector electrodes 34 : between which the po- 
larized electrode 33 is axial ly sealed. The polarized 
electrode 33 is also axiaily 'sealed by annular gas- 
kets 35, 36 disposed immediately around the hole 

31 and along' the outer peripheral edges of the 
30 collector electrodes" 34.* The annular gasket 35 

which seals th4 polarized electrode 33 serves to 
; define the circular hole 31 therein; a feature which 
is (different from the conventional electric double 
^ layer capacitor cell or elenrieht shbwn in Fig. 9. 
35 " The stacked basic cells : 30 can easily^ be com- 
pressed when the compression plates 21 and the 
! basic cells' 30 are tightened together by the nut 24 
on the bolt 23 which extends' through the compres- 
* ' >; sion plates 21 and the basic cells 30l 
" 40 ; • *' ' Fig. 3 shows a junction ^between the collar 
members 25 with' a gap 6r clearance At left across 
" the junction: More specifically, the : collar : members 
25 are separate from each : other in the longitudinal 
V direction of the bolt 23 at ah intermediate portion of 
: the' bolt 23. The clearance' At ' between c the con- 
fronting ends of the collar members 25 corre- 
sponds to' the maximum compressive distortion or 
deformation to which the -stacked basic cells 30 
can be subjected. When the capacitor is assem- 
biecC'the 1 nut 24 is tightened^ oh the bolt 23 to 
compress the basic cells 30 to the extent that is 
" ''. aliowWd by the clearance A V without destruction 
under compression. In this mariner; the internal 
/ resistance of the capacitor can easily be adjusted. 
J 55 J Fig. l 4 shows an electric double layer capacitor 
; according to another embodiment of the present 
invention. 

' According to the embodiment shown in Fig. 4, 
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a stack of .basic cells 30 is housed in an outer case 
42 of resin, and the outer case 42 has a central 
partition 42a which is positioned between two 
groups of the ,basic cells 30. The basic ceils 30 are 
compressed against the partition 42a by. upper and 
lower compression plates 41 disposed on the op- 
posite sides , of the stack of basic ceiis 30. Conduc- 
tive plates 42 from which leads extends outwardly 
are. disposed between the compression plates 41 
and the basic cells 30. The compression plates 41 
• are interconnected- by a bolt ft4 extending through 
the basic cells 30. with, a nut 45 tightened over the 
bolt 44. The bolt 44 and the nut 45 are insulated 
when they are. encased in. molded resin or applied 
tar, after the capacitor has been assembled. 

The leads extending from the respective con- 
ductive plates 41 are of the same polarity. The bott 
44 is electrically connected to the basic cells 30 in 
an intermediate region of. the outer case 42, and 
serves as an .electrode lead. of the opposite polar- 
ity. In use, a plurality of electric double layer ca- 
pacitors may be connected in in series with or 
parallel to each other by outer , cables. 

The basic cells 30 which are compressed from 
their opposite sides toward the, central partition 42a 
of the outer case. 42 are held^more closely together 
in their stack than T they are . in the stack shown in 
Fig. 1. If the basic cells 30 are larger in size and 
their collector , electrodes have larger surface areas, 
the capacitance per , unit weight can be increased 
by enlarging the central holes 31 of the basic cells 
30. The contact resistance . between the collector 
electrodes. is .small., because any differential pres- 
sure thereon is,, minimized when the nut 45 is 
tightened on/the bolt 44, . 

Figs. i5(a). .and .5(b) show a. modification of the 
compression ; plates of the electric double layer 
capacitor shown N in fyig. : 4. A modified .compression 
plate 5l/has'a pentraj area.thjcker than its periph- 
eral area." The k compression plate ,51 with such a 
raised central jarea, aflows the. basic cells to be 
.compressed more unifqrmly. . , . — 

Figs. ir 6(a) through 6(e) illustrate^ successive 
steps, of . manufacturihg the basic cell, or capacitor 
element 30 shown in Fig. 2., 

First, , gaskets 36, 35 . are bonded' to outer pe- 
ripheral* and central portipnsof a disc* which will 
serve! as a cpllector electrode 34, . as shown in Rg. 
6(a). .The gaskets 36, 35 should preferably . be 
made of hard rubber, then, a carbon paste which 
will serye as a polarized electrode 33 is filled in the 
groove or space between the gaskets 35, 36, as 
shown in Fig. 6(b). The' polarized electrode 33 is 
sealed by an. ion-permeable separator 32, as 
shown in Fig. 6(c). Tlie assembly, and another 
identical assembly which is prepared in the same 
manner as described above, except that no separa- 
tor is provided, are joined together with the separa- 
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tor 32 interposed therebetween, thereby producing 
a cell blank, as shown in Rg. 6(d). Thereafter, a 
hole 31 is punched centrally through the collector 
electrodes 34 and the gasket 35, as shown in Rg. 
5 6(e), whereupon a basic ceil 30 is completed. 

Fig. 8 shows how the compressive displace- 
ment and .the resistance of an electric double layer 
capacitor having paste electrodes, as shown in Fig. 
: 9, vary with the load that is applied to. the collector 
70 , electrodes all over theii; surface. 

' \ Each * basic cell . of the capacitor to which the 
load F is applied has a thickness of 3.5 mm. The 
. } collector electrodes of the basic cell have a surface 
* v area of 30 cm 2 , i.e., are of a rectangular shape 
is which is 20 cm long , and 15 cm wide. Values 
t shown in Fig. 8 were obtained when the load F is 
, . t , applied to the capacitor which comprises a stack of 
fifteen basic cells , of such dimensions. . The com- 
pressive displacement of the capacitor, which is 
. 20 \ indicated by the solid-line curve, linearly increased 
as the load F increased up to about 2,400 kg at a 
point P. After the applied load F increased beyond 
.2,400 kgV the^ compressive displacement increased 
at a lower rate. The . resistance of the capacitor, 
25 , which is, indicated .by the broken-line curve, was at 
_ minimum . when the load F was 3,000 kg, which is 
about 600 kg greater .than, at the point P. and 
,„ . remained' sub ( stantially constant after the load fur- 
M , /th'er increased.. * m , 
66 ( V !. It^shoulcl be noted that the experimental results 
shown in Nig. 8 were obtained when the load was 
_ applied, also to^the gaskets of the basic ' cells. 

Generally, the. gaskets, ar§ made of a nonconduc- 
' tive material such as elastic hard rubber, and the 
35 paste electrodes which are sealed by the gaskets 
. % are, in. the form of a mixture of particulate or fibrous 
active carbon and* a solvent such as sulfuric acid. 
The gaskets and the paste' electrodes have dif- 
. ferent modulu of elasticity. Therefore, the load F is 
40 first borne by. the gaskets, and then applied to the 
paste electrodes, "which are porous and have a 
smaller bulk density, essentially after the point P. 
The results shown in Rg. 8 indicate that the 
V." load of 3,000 kg or more is required to compress 
/ 45 , ,Jthe entire basic cell including the gaskets, as is the 
" ' .,'case with Jthe conventional electric double layer 
capacitor, and'only the load of 600 kg, which is one 
fifth of 3,000 kg, is required tb ( compress only the 
paste electrodes. 
T 'so* \ Fig. 7 shows" an ^electric double layer capacitor 
. according c io stijl another embodiment of the 
*y %t present invention. Those 'parts shown in Rg. 7 
which are identical to those shown in Rg. 1 are 
/ " 1 designated by identical reference numerals. 
. 55, As with the electric double layer capacitor 20 
^ ' , shown in Fig. 1, an electric double layer capacitor 
| //, 20 shown in Rg. 7 comprises a stack of basic cells 
or capacitor elements 30 each in the shape of a 
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circular flat body and having a circular through hole 
31 at its center. Each of the basic cells 30 com- 
prises a polarized electrode 33 of carbon paste 
which is separated into two layers by a separator 
32, and a pair of collector electrodes 34 between s 
which the polarized electrode 33 is axially sealed. 
The polarized electrode 33 is also axially sealed by 
annular gaskets 35, 36 disposed immediately ar- 
ound the hole 31 and along the outer peripheral 
edges of the collector electrodes 34. , 10 

Compression plates 21 are disposed on ; the * 
upper and lower surfaces, respectively, of the cell :; v 
stack, the compression plates' 21 ' doubling as elec- ; y . 
trode plates of the capacitor* Each of the compfes- ; . \ V; 
sion plates 21 \ being a plate . for fastening the \ ?s' 
basic cells 30 in place, is made of a higjhly rigid 
metallic material such as 'stainless steel, and has a 
circular shape large, enough f to" compress the po- 
larized electrode 33 of each basic cell 30. Each 
compression plate 21 ' ,has a raised central area" 20 
and is held in contact with one-eMhe^ collector 
electrodes 34 of one* of* the basic cells 30. The 
raised central means>of the compression plates 21 ' 
have respective through*hpies corresponding to the 
through holes 31 in the. basic cells 30. Collars 22 :2s . 
are fitted in the holes in jthe? compression plates 21^ 'I 
and a collar 25 is fitted in the holes 31 in the basic 
cells 30. A bolt 23 extends through the collars 22, / 
25, and has a lead held against one of the com- 
pression plates 21', whereas a nut 24 is threaded 30 
over the tip end of the bolt 23 and held against the 
other compression plate 2l', so that the compres- 
sion plates 21 ' are pressed toward each other, 
holding the basic cells 30 in position therebetween.. 

The stacked basic cells 30 can easily be com- 35 
pressed when the compression plates 21 ' and the 
basic cells 30 are tightened together by the nut 24 
on the bolt 23 which extends through the compres- 
sion plates 21 ' and the basic cells 30. The com- j , 
pression plates 21 ' cJo not apply a load to the 40 
gaskets 35, 36 of the basic cells 30, but compress 
only the polarized electrodes 33 of the basic cells 
30. Therefore, the internal resistance of the capaci- 
tor is reduced under a small load, while the basic 
cells 30 are held together- stably. 45 

Although certain preferred embodiments have * 
been shown and described, it should be under- 
stood that many changes and modifications may 
be made therein without departing from the scope 
of the appended claims. 50 



Claims 

1 . An electric double layer capacitor comprising: 55 
at least one basic cell which comprises: 
a pair of collector electrodes, said collector elec- 
trodes having respective through holes; 



a polarized electrode constructed of a carbon paste 
sealed between said collector electrodes; and 
a separator by which said polarized electrode is 
divided into two layers; 

a pair of plates disposed on opposite surfaces of 
said collector electrodes, respectively; and 
fastening means interconnecting said plates 
through said through holes, for thereby compress- 
* ing said basic cell. 

2. An electric double layer capacitor according to 
claim 1, comprising a plurality of basic cells 
stacked; together, said plates being disposed on 
opposite' surfaces of the stacked basic cells and 

: interconnected' by said fastening means, thereby 
, compressing said stacked basic cells. 

3. An electric double layer capacitor according to 
claim 1 or 2, wherein said plates are held in con- 
tact with the ^opposite surfaces of the collector 
electrodes in only an area corresponding to said 
polarized electrode. * 

4. An electric double layer capacitor according to 
claim 2, wherein said fastening means comprises a 
bolt extending from one of said plates through said 

. through holes to the other of said plates, and a nut 
'threaded over. said bolt. : /. 

~5.-An electric double layer capacitor according to 
claim 4, further including an electrically insulating 
collar covering ?an outer peripheral surface of said 
bolt: 

6. An electrical double layer capacitor according to 
claim 5, wherein said collar comprises two collar 
members which are separate in the longitudinal 
direction of said bolt, with a clearance left between 
said collar members, said clearance corresponding 
to a., maximum compressive distortion of the 
stacked basic cells. 

7. An electric double layer capacitor according to 
claim 1, wherein said polarized electrode has a 
through hole defined therein, said basic cell further 
comprising gaskets disposed around said through 
hole in said polarized electrode and along an outer 
periphery of said collector electrodes and sealing 
said polarized electrode therebetween. 

8. A method of manufacturing an electric double 
layer capacitor cell, comprising the steps of: 
bonding gaskets to a plate as a collector electrode 
at outer peripheral and central portions thereof; 
filling a carbon paste as a polarized electrode in a 
groove defined between said gaskets, thereby pro- 
ducing an assembly; 

joining two assemblies to each other with a separa- 
tor interposed therebetween; and 
defining a through hole centrally in the collector 
electrodes and the gaskets at the central portions 
thereof. 
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© An electric double layer capacitor employs a 
paste electrode (33) between collector electrodes 
(34). The paste electrode (33) is compressed under 
a small load because the collector, electrodes (34) 
are pressed by compression plates (21 ) 'in. oiply an 
area corresponding to the paste . electrode (33):, With , 
the paste electrode (33); thus; compress^ 
nal resistance of the capacitor is reduced and the 
capacitance of the capacitor ! is 1 stable. The electric 
double layer capacitor comprises a stack of basic 
cells (30) or capacitor elements. The basic cells 
(30) are held closely together by a bolt (23) which 
extends through central holes (31) in the basic cells 
(30) and interconnects the compression plates (21), 
so that the basic cells (30) are "compressed .tinder a ■; 
uniform and appropriate pressure. 
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